This paper evaluates the multiple-input multiple-output (MIMO) wireless systems in Uncorrelated Racian interference Channel using the successive decoding approach. The analytical and simulation result indicates that the MIMO system provides promising estimates for average BER performance. The extension of MIMO system with n R receive antennas and n T transmit antennas to multiple interfering transmitter under the assumption of a common receive correlation matrix indicates that the Racian factor and SNR depend on the full transmit covariance matrices. Also, the numerical result obtained favors large number of Antennas in applicative point of view as the performance of system with larger number of Antennas seems less affected by the variance and the multiple interferes
INTRODUCTION
Vector channels, or multiple-input multiple-output (MIMO) channels, represent a very general description for a wide range of applications. They incorporate SISO (Single-Input SingleOutput), MISO (Multiple-Input Single-Output) and SIMO (Single-Input Multiple-Output) channels as special cases. Often, MIMO channels are only associated with multiple antenna systems. However, they are not restricted to this case but can be used in a much broader context, for example, for any kind of multiuser communication. Principally, single-user and multiuser communications are distinguished. In the single user case, the multiple inputs and outputs of a vector channel may correspond to different transmit and receive antennas, carrier frequencies, or time slots due to the fact that the data stems from a single user [1] . By transmitting parallel data streams over a MIMO channel, it was shown that the Shannon capacity of MIMO channel increases linearly with the minimum number of transmits and receives antennas in [2] and [3] . Compared with single input single-output (SISO) systems, MIMO system leads to a dramatic increase in spectral efficiency known as spatial multiplexing gain. Many real-world channels are characterized by a deterministic or line-of-sight component. In such cases, Rician fading conditions hold. The presence of a Rician component tends to reduce the multiplexing gain by reducing the rank of the MIMO channel matrix realizations. Shu-Ming and the group did a comprehensive work [4] when they proposed multiple signature sequences (instead of one) per user in a multicarrier directsequence spread spectrum multiple access system in Rician fading channels. Every user has a distinct set of spreading sequences, with a different spreading sequence for each carrier in each user's set; they further indicated that when these sets of sequences were chosen to be mutually orthogonal complementary sets of sequences, multiple access interference (MAI) was reduced in Rician fading channels. In addition when symbols are packed more closely together results in a higher data rate. In conclusion, a distinct set of deterministic spreading sequences per user had lower MAI and higher data rate than another system with one distinct random spreading sequence per user in Rician fading channels. The authors in [5] dealt with the training-based channel estimation scheme in Rician distributed flat fading multiple-input multiple-output (MIMO) channels. They proposed a new biased shifted scaled least squares (SSLS) technique that was generalized form of the scaled least squares (SLS) approach. This technique was suitable for estimation of both Rayleigh and Rician fading MIMO channels and the performance of the conventional least squares (LS) and SSLS channel estimators was investigated. Moreover, the optimal choice of training sequences was probed using mean square error (MSE) criteria. Analytical and numerical results showed that the proposed SSLS estimator significantly outperformed the LS and SLS techniques. It was also demonstrated that increasing the Rice factor lead to decreasing the MSE of offered technique, while the performance of LS and SLS estimators were independent of this factor. Li-Chun et al in their Capacity fades analysis of MIMO Rician channels in mobile ad hoc networks uses double-ring scattering model with LOS components, authors, suggested a sum-of-sinusoids MIMO mobile-to-mobile channel simulation method, which can characterize the spatial/temporal channel correlation and Rician fading effect.
Their numerical results showed the ergodicity of our proposed channel model, correctness of the analytical channel correlation, effect of spatial correlation on channel capacity, impact of the number of antennas and scatterers on capacity, capacity distribution, and level crossing. The paper in [6] , based on the double-ring scattering model with LOS components the researchers suggested a sum-of-sinusoids MIMO mobile-tomobile channel simulation method, which could characterize the spatial/temporal channel correlation and Rician fading effect. Their numerical results show the ergodicity of their proposed channel model. On the capacity and BER performance of multiuser scheduling over MIMO Nakagami-fading channels presented by authors in [7] presented a performance analysis for evaluating multiuser and spatial diversities achieved in multiuser MIMO systems employing orthogonal space-time block coding (OSTBC) over Nakagami-m fading channels. Two multiuser scheduling schemes were considered: Absolute SNR-based scheduling (AS) and normalized SNR-based scheduling (NS) schemes for both heterogeneous and homogeneous wireless networks. Analytical expressions were derived for the average channel capacity and average bit error rate (BER) of these systems. The considered scheduling schemes were numerically evaluated and compared in terms of average capacity, average BER and fairness. It was shown that in the heterogeneous case, unlike the AS scheme, the NS scheme can guarantee fairness to the users. It was also shown that in the heterogeneous case, the AS scheme yielded a higher average capacity and a lower average BER compared to the NS scheme and to the homogeneous case. The performance of transmit diversity (TD) assisted amplify-and-forward (AF) relay system with partial relay selection, which experiences mixed Rayleigh and Rician fading channels, was investigated in [8] . In this paper we investigate the effects on variance and multiple interference on the multiple-input multiple-output (MIMO) wireless systems in Uncorrelated Racian interference Channel using the successive decoding approach The analysis was done by splitting the total received power components into direct and diffuse parts before defining the and .
The remaining of the paper is organized as follows: Section II presents the MIMO system and the channel models. In Section III the Uncorrelated Racian environment is discussed. Results and Discussions are presented in Section IV with Section V concluding the paper.
MIMO CHANNEL MODEL
We consider a narrowband block fading channel with n R receiving antennas, n T transmit antennas from an interfering source (possibly representing several different users) characterized by [9] = Ϛ + Ϛ + .
here, ∈ ℂ is the received signal vector ∈ ℂ is the transmitted complex, Gaussian distributed signal vector with zero mean and covariance ℶ = E Ϛ , ∈ ℂ is the interfering complex. Gaussian distributed signal vector with zero mean and covariance ℶ = E Ϛ , and ∈ ℂ is additive zero-mean white noise with iid entries~ , . The channel matrices Ϛ ∈ ℂ × and Ϛ ∈ ℂ × model separately (or Kronecker) correlated Rician fading. Thus, they can be written as
Where Ϛ and Ϛ represent the mean values of Ϛ and Ϛ , respectively, and are related to the presence of LOS components, Ϛ , Ϛ , ~ , , and the positive semidefinite matrices and are the transmit signal (interference) and receive signal (interference) spatial correlation matrices, respectively. The covariance between the different entries of Ϛ and Ϛ satisfies the identities
(Extension to multiple interfering transmitters) (3) Can be applied to model multiple interfering transmitter under the assumption of a common receive correlation matrix for each interfering source. Indeed, assume that we have interfering users, so that the channel of interfering is = 1, … , of the form Ϛ = Ϛ + Different receive correlation matrices for the interfering transmitter can be modelled by introducing virtual delays in combination with a wideband channel model, as proposed in [9] [10]and [11] .
Following the approach in [12] , we define
Then, the transmitted signal and interference covariance matrices are implicitly accounted for into Ϛ , Ϛ , and . According to these definitions, the total received power is given by 
Then, we can define the signal-to-noise and interference-to-noise power ratios as 
with signal-to-interference power ratio. It can be noticed that the previous definitions of the Rician factors and of the SNRs in (3) and (4) depend on the full transmit covariance matrices ℶand ℶ and not only on their traces, unless they are proportional to the identity matrix. This may be an issue when the channel capacity is evaluated against the SNR since ℶis not proportional to the identity matrix if it is optimized to achieve the ergodic capacity [9, 12] In what follows we further assume that:
1) The spatial correlation matrices are normalized by tr = tr = tr = tr = .
2) The matrices defined in (2) are normalized according to the identities
UNCORRELATED RICIAN FADING
If the MIMO channel is subject to URiF, then, as stated in Section III, the × random matrix ℷℷ ℋ follows a Wisharttype distribution. By defining the × random matrices and such that
it is easily seen that the distribution of the nonzero eigenvalues of ℷℷ is determined by the eigenvalue distribution of the complex noncentral Wishart matrix~ , 1   +1 , . Assuming that has > 0 distinct eigenvalues − +1 , … , , denoted as the column-vector = − +1 , … , T , then, following the approach in [9] , [13] and [14] , it can be shown that the PDF of a single unordered eigenmode SNR is given by 
(20) ( ᶚ) ᶚ, 0 < , < ∞, , = 0, 1, 2, …. (22) with (. ) being a modified Bessel function of the first kind. Existence and uniqueness of a 0 satisfying (8) can be easilyproved following a similar approach to the one used by theauthors in [32] . In order to evaluate the capacity of the emopra transmission policy, we substitute (7) denotes the exponential integral function of the first order. The outage probability hinges on the cumulative distribution function (CDF) of the largest eigenvalue of ℷℷ ℋ [9] , [18] .
Accordingly, it can be shown that the outage probability induced by the em-opra policy can be expressed as functions of 0 as
where ( 
RESULTS AND DISCUSSION
The analysis was done by splitting the total received power components into direct and diffuse parts before defining the and . The extension of MIMO system with receive antennas and transmit antennas to multiple interfering transmitter under the assumption of a common receive correlation matrix indicates that the Racian factor and SNR depend on the full transmit covariance matrices ℶ and ℶ and not only their traces, unless they are proportional to identity matrix.
CONCLUSION Fig 1: Performance of MIMO Systems with 5 Interferes
The problem of evaluating the BER of uncorrelated Racian channel for MIMO system affected multiple interference has been analyzed instead of Evaluation of BER in correlated Racian environment for MIMO systems and Ergodic Capacity of Correlated Racian Fading MIMO Channels with Interference review in the previous literature work with multiple interference. The simulation results using the Monte Carlo approach indicates that the variation of the mean improves the MIMO performance with the number of interferers having less effect on the BER performance of the System. This complements the earlier results made by Erwin et all when dealing with Asymptotic Statistics of the Mutual Information for correlated Racian Fading MIMO channels with interference [10] . Also, the research seems to be important for large number of Antennas as the performance of the 4*4 MIMO system seems less affected by the variance and the number of interfere 
